Sleep is a vital biological process that has repeatedly been associated with human physiological, neurological, and psychological systems' wellbeing.[@ref1],[@ref2] An established body of research over the years strongly links the significance of restorative sleep to cellular repair, maintained homeostasis, learning, memory, metabolic functions maintenance, and neurobehavioral balance.[@ref3],[@ref4] Epidemiological and experimental studies points to a possible link between sleep disturbances as a risk factor for serious deleterious consequences on health.[@ref2],[@ref4],[@ref5]

Moreover, studies that evaluate the proportion of casualties and injuries as a consequence of human error in industry, transport, and telecommunications vary, nonetheless, are consistent in pointing towards the effect of sleep disturbances on daytime sleepiness and general low vigilance.[@ref1],[@ref4] It can be speculated that motor and cognitive impairment due to sleep disturbances are the main factors behind dropped levels of alertness culminating such human errors.[@ref1]

Previous studies highlight that people around the world sleep differently.[@ref6],[@ref7] These sleeping patterns were attributed to probably associated factors of which are ethnicity and culture. Several studies aimed to highlight the unique cultural factors that may be associated with constructing the Saudi population sleeping pattern architecture. This fuels the importance of identifying the sleeping characteristics of the Saudi population.

The rationale behind conducting this current study is to describe the sleeping characteristics and disturbances among Saudi adults due to distinctiveness in their environmental and cultural issues catalyzed by a swift modernization. A key unique factor is that Saudi society is virtually all Muslims;[@ref8] hence, sleep values in Islam such as breaking sleep to pray 'Fajr' (Dawn) which was speculated to cause a higher prevalence of morning typology in one study participants.[@ref9] Also, lifestyle changes of late night, shopping hours may be well contributing towards bedtime delay.[@ref10] Similar studies from Egypt and Lebanon reported high prevalence of sleeping disturbances among university student and elderly.[@ref11]-[@ref14] There is a rational to carry out sleep characterization studies in the Saudi population given their context-specific societies. This will probably have an impact on the profile of conditions associated with sleep disturbances. Saudi Arabia is undergoing an epidemiological transition with an increasing prevalence of non-communicable diseases such as obesity, diabetes, thyroid disorders, and coronary heart disease. This is expected to impact the profile of sleeping patterns as well as its relationship with other diseases.[@ref10],[@ref15],[@ref16] The aim of this survey was to describe sleeping characteristics and sleeping disturbances among Saudi adults. Moreover, to assess factors that might be associated with sleeping disorders.

Methods {#sec1-2}
=======

A cross-sectional study of 1720 Saudi adults aged 18 and above was conducted in Riyadh, the capital of Saudi Arabia with approximately 5 million habitants, between October 2014 and March 2015. Data was collected from all 5 regions of Riyadh. Adults aged 18 and above who have completed the questionnaire were included in the study; there were no exclusion criteria. The survey was carried out upon ethical approval from the Institutional Review Board, King Fahd Medical City, Riyadh, Saudi Arabia.

Sample size calculation {#sec2-1}
-----------------------

The average prevalence of sleep disturbance across age and gender in context to the study is 22%.[@ref17] We adjusted for finite population across all age groups and gender, and considered the design effect (2.5) and non-response rate of 20%; thus, sample size for the study is 1685.31 (1686) by using the following formula:

Cochran's formula for calculating sample size:

n=Z2pq/e2

Formula with finite population correction: n={N\*Z2p(1-p)} / {d2(N-1)+Z2p(1-p)}

Data collection was accomplished using a self-administered questionnaire based on information obtained from the literature to assess the prevalence and characterize the sleeping habits and disturbances among the Saudi adult population. PubMed search was used to retrieve related literature from 2011 until current date.

The questionnaire was divided into 5 sections. Section 1 includes participants' demographics including age, gender, body mass index (BMI), marital status, level of education, occupation and smoking status. Section 2 explored the existence of chronic diseases (hypertension, chronic heart disease, diabetes mellitus, stroke/angina, asthma) by using "Yes" and "No" responses. Section 3 includes questions to assess participants' sleeping habits. Participants were asked about the average sleeping hours per weekday and weekend; response choices were designed to cover average sleeping hours (A - \<6 hours, B - 6-7 hours, C - 7-8 hours, D - \>8 hours). Participants were asked whether they take naps; responses were measured by "Yes" and "No". Moreover, participants were also asked when they do feel most active, whether during the "morning" or the "evening". Section 4, we used 8 questions to explore participants' sleeping disturbances; participants were asked the following questions: whether their physician discussed with them the sleep habits, and if they have ever been diagnosed with sleep disturbance, the presence of difficulty in sleep/frequently awakening. In addition to if they cannot go back to sleep if they wake up very early, the presence of snoring, breathing difficulties during sleep, the presence of restless leg syndrome also asked whether they take any sleeping medications (physician's prescription/over the counter/herbal). Responses were measured by using "Yes", "No", and "I don't know" choices. Section 5 assessed the effect of present sleeping habits and/or disturbances on social and professional aspects; 5 questions were used in this section including; frequency of feeling tired upon awakening, sleeping during driving, feeling not fresh when they wake up, their believes whether sleep disturbance affects their daily task and absence from work due to sleep disturbance. The association of short sleep duration with participants' characteristics, comorbidities and social and professional aspects was measured using the cut-off reference ≤7 hours per night as a definition for short sleep.[@ref18]

A pilot study was conducted on 20 Saudi adults, selected from each area of Riyadh proportionally to the population density, to evaluate that the questions were properly phrased and had no ambiguity ensuring the validity of the questionnaire.

The completed questionnaires were entered into SPSS Statistics version 20.0 (IBM Corporation, Somers, NY), and descriptive analysis was performed. To enhance our analysis, we combined the group that declared having sleep disturbances with the group who claimed "maybe" having sleep disturbances. Thus, the statistical analysis was conducted between 2 groups; group one consisted of those who claimed to have or might have sleep disturbance and group 2 was comprised of those who denied. Continuous measures were presented as means with corresponding standard deviations. Categorical data was calculated as frequencies and percentages. The odds ratio was performed with variables of interest for correlation.

Results {#sec1-3}
=======

Out of the 1720 distributed questionnaire, 1369 participants agreed to participate and have completed the self-administered questionnaire with a response rate of 76.1%. Of those participants, 373 (27.3%) claimed they have sleep disturbance, besides, a 470 (34.3%) adult revealed the possibility of having sleep disturbance. Approximately 526 (38.4%) participants denied they have sleep disturbance. Sleep disturbance was higher among females than males, with a statistically significant gender difference (*p*\<0.001). Participants who were unemployed/housewife they claimed sleeping disturbance more than other occupation categories (*p*\<0.001). Smoking history was significantly associated with sleep disturbance. **[Table 1](#T1){ref-type="table"}** represents the participants' characteristics.

###### 

Association of sleep disturbance with participants' characteristics: age, body mass index (BMI), gender, marital status, level of education, occupation, and smoking history.

![](SaudiMedJ-37-1372-g001)

Body mass index (Kg/m^2^), gender, level of education, occupation, and smoking history were bearing significant associations with sleep disturbance in the bivariate analysis. Multivariate evaluation as per binary logistic regression analysis for sociodemographic did not predict any significant relationship with sleep disturbance. Therefore, the forward step conditional regression analysis for sociodemographic depicted BMI (Kg/m^2^), occupation and smoking history among the 5 that persisted with significant association. Occupation and smoking history of the 3 and lastly occupation of the socio-demographic variables has been predicted bearing most significant association with sleep disturbance.

Binary logistic regression analysis for comorbidity predicted asthma having a significant relationship with sleep disturbance. Therefore, the forward step conditional regression analysis for comorbidity depicted asthma and chronic heart disease among the 4 that persisted with significant association. Asthma has been predicted with most significant relationship with sleep disturbance.

Hypertension (*p*=0.047), chronic heart disease (*p*=0.031), and asthma (*p*\<0.001) were significantly associated with sleep disturbance. Participants' comorbidities are represented in **[Table 2](#T2){ref-type="table"}**.

###### 

Association between sleep disturbance and co-morbidities: hypertension, chronic heart disease, diabetes mellitus, stroke/angina, asthma.
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Binary logistic regression analysis for comorbidity predicted asthma having a significant relationship with sleep disturbance. Therefore, the forward step conditional regression analysis for comorbidity depicted asthma and chronic heart disease among the 4 that persisted with significant association. Asthma has been predicted for having most significant relationship with sleep disturbance.

"What is the time you require to fall asleep? Do you have difficulty in sleep + frequently awakening during one night?" Were significantly associated with sleep disturbance as predicted by binary logistic regression. Further on; "Difficulty in sleep + frequently awakening during one night" has been predicted for having most significant relationship with sleep disturbance. Participants' sleeping habits are represented in **[Table 3](#T3){ref-type="table"}**; out of 160 participants who claimed going to sleep after 1:00 am during weekdays, 131 (82%) belong to group one and 29 (18%) belong to group 2. However, during weekends these figures changed to 59% in group 1 and 41% in group 2. In group 2, 82% declared with slept 7 good nights per week versus 18% of group one (*p*\<0.001). In group 1, 86% claimed taking more than 60 minutes to fall asleep versus 1% of group 2 (*p*\<0.001). Over 60% of group one had never been diagnosed with sleep disturbance by a physician. Participants who had sleep disturbance had significantly more difficulties in sleep and more frequent awakening during one night (*p*\<0.001). Participants who claimed waking up early and not being able to go back to sleep had significantly more sleep disturbance (*p*\<0.001).

###### 

Sleeping habits of 1369 participants agreed to participate in this study.

![](SaudiMedJ-37-1372-g003)

Participants' sleeping disturbances are presented in **[Table 4](#T4){ref-type="table"}**. "Do you feel not fresh when you wake up, Do you believe your sleep problems affect your daily tasks and Did you ever been absent from work due to sleep disturbance" as predicted by binary logistic regression, had a significant association with sleep disturbance. "Do you feel not fresh when you wake up, and Do you believe your sleep problems affect your daily tasks" were the most significant causes of sleep disturbance. Effect of present sleeping habits and/or disturbances on social and professional aspects is presented in **[Table 5](#T5){ref-type="table"}**.

###### 

Participants' sleeping disturbances.
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###### 

Effect of present sleeping habits or disturbances on social and professional aspects.
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**[Table 6](#T6){ref-type="table"}** showed that short sleep duration during weekdays was statistically significant with gender and occupation. While during weekend days; the age, BMI, hypertension, chronic heart disease, diabetes mellitus, social status, literacy status, and occupation were found statistically significant with short sleep duration.

###### 

Association of short sleep duration with participants' characteristics and comorbidities.
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**[Table 7](#T7){ref-type="table"}** showed that there is a significant association between short sleep duration during weekdays and absence from work among participants (*p*=0.031). In addition, a significant association was found between short sleep duration during weekend days and sleeping during driving and daily tasks.

###### 

Association of short sleep duration with social and professional aspects.
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Discussion {#sec1-4}
==========

This study reveals various valuable insights regarding the prevalence, habits, and sleep disturbances of Saudi adults. Most respondents declared or doubted having sleep disturbances. We also found that productivity could be significantly affected by reduced hours of sleep in the Saudi adult population.

Our findings are concomitant with a previous study about shift work that contributed to reduced sleep quality and sleep pattern satisfaction[@ref19] that was attributed to social and work dysfunctions and low vigilance and productivity.[@ref20] With regards to Saudi population, technology is perceived to have an effect on lifestyle and probably sleep pattern. Previous studies showed that frequent use of mobile phone, social medical, and televisions was significantly associated with poor sleeping quality found as a worsening issue in terms of affecting the quality of sleeping.[@ref21],[@ref22] We may collectively infer from these results that chronic non-communicable diseases such as cardiac disorders, diabetes mellitus, and asthma may present a significant association with a sleeping disorder. Previous research linked chronic heart disease to poor blood circulation to the lower limbs which may be linked to restless leg syndrome as a sleep disorder,[@ref23] as well as Asthma, being a possible factor linked to obstructive sleep apnea.[@ref24] This prevalence of sleep disturbances highlights a need for sleep medicine health care development; however sleep medicine is still under progressed in KSA, with undervalued importance particularly in areas of clinical service, education, training and research. On the other hand, sleep medicine service is expected to rise significantly in the future. Several challenges to the progress of sleep medicine in KSA have been identified such as lack of trained technicians, specialists, and funding. A major challenge is expanding the awareness of the high prevalence and serious consequences of sleep disorders.[@ref10]

Although the data were utilized from a large sample size from the population, some limitations need to be figured out. First, data analysis was dependent on the report of self-administered questionnaires and this study design is likely to be affected by recall bias that might under or overestimate the truth. Participants possibly might report the duration spent in bed rather than the actual sleeping time. Misleading to inaccurate estimation of the amount or quality of sleep could be contributed to this recall bias. Future studies are recommended to adjust this limitation by adopting different data measurement (laboratory testing or actigraphy) combined with the self-administered survey.

Secondly, the causality cannot be drawn from cross-sectional studies, a common limitation by surveys. Therefore, the conclusion of this survey will only highlight the associated factors with sleep disturbance among Saudi adults.

Overestimation of the real prevalence of sleep disturbance could be contributed to combine the "maybe" responders with those who reported sleep disturbance. However, previous studies concerned about the risk of answers overlapping in people who might understand the wording in different ways.[@ref24] saying that, this might be beneficial for the responders in adding a "don't know" or "maybe" choices for some questions, to provide more options for those who are not decisive to which group they belong.[@ref25]

Our study provides a significant value to the literature of sleep disturbance in addressing the association of short sleep duration with participants' sociodemographic characteristics and comorbidities, in addition to the association with the social and professional aspects. In consistence with previous studies,[@ref26]-[@ref28] our study revealed that short sleep duration could adversely affect the health and the social and professional life.

Prospective longitudinal studies are recommended to collect data in terms of professional performance, behaviors, sleep characteristics, and health status. Moreover, cohort studies based on sleep disturbance tests will give an in-depth understanding of the association found in our study and to consider the previously mentioned elements.

Transforming our findings into a preliminary public health policy to enhance the awareness of sleep disturbance is recommended. Educating the public about the benefits of sleeping adequacy and quality might be considered in the potential strategies, to improve their sleep health. Modifiable associated factors like sleeping duration and other sleep problems should be considered into account.

Study limitations {#sec2-2}
-----------------

This cross-sectional design does not draw causality relationship. In addition, recall bias of participants cannot be ruled-out, as well as, participants may exaggerate their responses regarding sleep durations.

In conclusion, this study evaluated sleeping habits in a Saudi adult population-representative sample. Sleep disturbances are prevalent among Saudi adults. Improving sleep quality should be considered an emerging and important public health objective in Saudi Arabia.
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